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TREATIS! 
MEASURES. 


BY A 
Two-Foot Rule, which! 


. Slides to a Foot : 


On whith is, ; 
The beſt Meaſure of Round 


TIMBER the common Way. | 


ALSO : 

The true Meaſure of Round, Square, or:3 
other Regular T zmber,or Stone, Board, * 
Glaſs, Paving, Painting, W, ainſeot, &. | 
Gaging of Veſlels, whether ordinary 1 
Cask, or Great Tuns. q 


A Ho 
Diagonal Scale-of 100 Parts in a quarter of an 
Inch, eafie to make and uſe, 


By ©. Gent. 


L:ndon, Printed by AG. and 'F.P. andare to be Sold by by 
Henry Wyn Mathematical Inſtrument-Maker:, next _ 


the Sugar Loaf in Chancery-Lane, 1682, 


_— 


Co Aye ys —————_——————  —— — re ee eee ern 


m—_— 


Xe SS. 20 
6 { F : PL, 7 ” IÞ2 0 FF7 A # . F<: 
/ - . - hy - > 


FORTY ke FAY a 


Tus Hooks 
EE "Y 


GD ———_— eh 


- 


tans AS 


——— 


C3 
HS 
: - 4 - 
2 + @ 
oy 2” Pg 
« #f 6 
. 
} - = 
l _ *% 
0 * l . 
4 A. » "> 
| iſ : _—_— 3 4 Ko th 
? _ ®, pe y MY _ 


| = _ , YE PTL edond 
oa 20-09 a 277% Aa Je 997} 0 o 
7 /XL\ CS 


— 91 -—L0O' i 113 L 
i SE? F WW 


I p—— 


/ 


'E * g_—_— OY ; % — — oz 7 : ? 
"F742 / Aoa4h 3, LAT PCs», Ga. at 5 I MY — 1.11 , 7% wy F, "M L7 "4 


oF % ; - V 


amd. 4 Cerner 2.3 gay - —$e—20 oof 11-213 34 2, 17 EVO DET” +# 967 
187 oh Aw hy - =>, 9297 FP” PAP « 7/ | 02-1.1-7- 4; Q . 


— 


Ys of 
, CZ W's 
Hz 1 Ly I, Y 2” - / , : | — 
ARS > AL 4 OY 71324 © 219 You 7 Kates 100 /Þ 477; 7513, "%/ 
99A Wo, n id / P | , 
"s £4 ' " -7 . "4 - P = -"V 
#<t ©. Wy 2, <7 ww a - © 4 $7. L 2 aw” £ , WM 0 i Me 1-3 1 - - A FS. 
: ; (- / 
3 %* 
, d--6 5) WA Y% 47 F=4 (2. 5 £$) 4-47 af L207! _DfA> | " 
* : {- b> Co 'S/ G L. L — 2 " A : ; 


R_ O24 


# 
" 
- 
( 


= _—_— ki. 4 GT———Ty btn ——— nn SS hd LG 4 
+ w% 
V3 A FY 
; : o 1 
v () y / TL | $4 \ = 
PA $ p02] | 
TS, , . 
; ” ' | fy 
ad 4 * tad . Y 
F « 4 —_ ' R - + 
F-4 : | | | 
4 wv " » F © b 4 þ - 
4 | h ; "1 >. ? wy 4 K t , 
” ry iN 4 * * ; 
, 5 nat * : : ; | 
o p , ”; Pp -_ —_ Y: X 
"ti ——- f <\ 4 #3 od - on , | 
* — . : '> * , | | 
4 : | \ P L x : 
* % Kk «ak dk _ 
” - b, 6 4 
I £ 


©, 
FY 
_ 
by 
* 
- 
F 
- 
- 
s 


| H 1s Rule having the: Apgitoba: | 
© tion of Perfans of ſeveral con-: 
% Cditions'and callings,” whothave' 
WO occaſion forithe Meaſures -per- 
KS formed hereod; 1 have reviſed 
the. Book ſet forth. therewith. | 
White being very ſhort ; and falfe Printed , - 
(ſome faults alſo having efcap' t me'in'the Ex- 
amples) was no great adyantage to the Rule. 
E have altered it; abundantly, I hope, for the 
better; as you will find upon peruſal of the - 

Contents; and given it a Title more ſuiting the 
ſerviceableneſs of. the Rule. 1 have alſo much 
improved the Rule, by adding ſome Subdivi- 
ſtons to the Square-line, and the Line of Num-:. 
bers his fellow , forthe better reſolving ſome - 
Az: Queſtions, - 


4 Wi 


to the Reader. 


prized in'two Caſes, is performed” by one 
Sencral Rule. As for the Scale, it is as certain 
[45 ANY) and of as eafie uſe : ; but tar more eaſily 
made, and ſo cheayer' than, that of F. W. To 
the deſcription whereof, as an Appendix, 'l 
| haye added the way,.of- reducing the Frattign. 

links of Gunters Chain into Poles F 
' Perches: Which I find in Mr. Wingates Afith- 
| metick: Alſo the Reaſon thereot | iS intimated, 

' which he there reſeryes: 1 have + xcſolved ome 
Queſtions by the L. arithms, to ſhew- the 
eaje-and cert; ainty, f. working by them : ;/- 
Compendiouſiy S - Whereof the Rule . every 


| hethatuſeth this Rule chiefly for Gaging, may 
haye.. fog .Square-line] ſubdivided . decunal 
onely,,. as it will bear: Which*he will find 


more convenient for his purpole, : : 


{ Py my 
+2 : : 
1 


Henry Corgeshall., 


Queſtions, which- are very uſeful:;. by: which 
ailo the Timber meaſore hereon,- being com-_ 


where imitates. Oi thing more] ſhall add; tt at 


(CONTENTS. 


H F : fora Lines on the ame.” * ; 
SER. 15 Ai clear explanation. of the Line 
ik Numbers. \ ©. 
"© 2,. The like"of the Square-line, and ons” 
| points thereon. 
3. The vw uſe c & donble Soles. 
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PART a. 
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hs, Ls wn JA of RENE T Fol the common © 
"-- way, Viz. by the . length in E td the 'Girt 
(4 quarter of the Circumference ) in Inches, Frations 
explatned. 
2, True meaſure of round. Timber , or $rone by the ſame ? 
Alſo of- Stone by the Diameter. 
4 $quare '* Tb 
. To find 4 mean. Proportiondl berwern, tw9: Xumbers, 
zn _ to what follows. | | 
5. Unequal Squared Solids. : 
v- Solas of 4 Triangular Baſe. RE 
{ 7. Solids, 


The Contents. 
+ Sokds, whoſe Baſes are Regular Figures, = 
— way of meaſuring theſe Solids by Foot-|- 
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meaſure oncly.-- 

9. Having the Girt; to find the þ de of the Square I 
equal , near. 

IO. Having the Girt, to find the ide of the Square 
within near; The uſefulneſs of ths Propoſition, and 4 
reaſon of the cominuguce of zhe common way. 

Il. To bow many Inches in length make a Foot 
Solid, at any-Girt ar Square not exceeding-.go laches-- - ka 

12. Exat meaſare of 4 Solid, that npereth rg ns 


eo Square 4 Number not —_ | 
eg of a Number not above 10,900.  * a. 
Hviny the Diameter of a Circle; To fad F * 
or  Suprſl ]. Context; With « dire2ion, whey the third 2 
on the Square-line 1s beyond the Line of Numbers. .... 
Having the Ccumference of & Eirele; 10 fad ihe 
Supdfutat Content. 

16... T'9 enlarge. or diminth 4 Square., Circle, of other [+ 
Regular Figure at 4 Rate given, which bolds in any othcr || © 
Figure; ſo it be madedlikerand kke prugted 20 the given. 

17. Addition, Subtraftion, Multiplication , and Diviſh on ©, 
71 —_— ; N ETON 

Iv. Gaging of ordinary Ye Is ccor 19 10 7. Wingite, 
&1o by the L Aron a Anſwer to an Objetion.- i 

An A ans bx, concerning the nature and ſome uſes of the 
Togart! ; 

I9. To p age a ftand... Alſo by the Logarithms. 

'20, Gaging great Tuns, viz, Square ,. , Long; Hs , » 
Clindrical , and Conical ; and by the Lo rewicbus: Hs a 

21. The. meaſure of a Shell , or Flitc 1% ere _ 

22. To enlarge or _ a Ship (or other Solid, ) _ | 
ing the —_ 
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The' Contents, 
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YE uſe 
K. «© meaſures. 
4 | CLOETIESET 
Some Premiſes. 


f the double Scale in ſome Superfieiat 


Prop. I. Multiplication, Set. 1. The Square. 2 The 


LL ong-[quaregin three Queſtions. 2 The Triangle. 4. Trapezia 
4 f | Soap forte, s Any Regular Figure. 6 The Che, 


nd bis Parts. The proportion of Circumference , and 
iometev. | 7 To redlee the Mo arer.” = 
2. Diviſzon in four Queſtions. L . 

3« The Kule of Three , inthe meaſure of (SeCt.1.) Plank 
ry Board, and Glaſſ. 2 Where length and breath are taken 
# Inches. 3 By the Tard. 4 Bythe Square. 5 Bythbe Rod. 
| By the Acre. Direfions 10 pus 0n ſome uſeful Points. 

«+ The Inoerſe Rule. 

'&, Fraftions :- Set. 1. Of 2 ſhillings. 2 Of « Tod. 
Of &4 Square. 4 Of a Rod. 5 Of an Acre. 6 Frations 
or Decimal. 7 Frations into Decimals. An advice con- 
erning the length of the Lines. 
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PART TH; 


hb. HE Scale. 
2. The Uſe. 


+: 3 To reduce the Fracjow-links of Gunters Chain into 
PR 8 (4109 7 
F405 4. A 


The Contents. 


4. A yeady and exat way by the Rule. 
Frop. I. Timber meaſure by rhe Logarithms. 


2. To find the Copens of 4 Tree growng , not dichars . 


ing it. 
3+ To find the Diameter of the beal of 4 Feſfel hhkis 


VERT. 


4+ Reduftion of 'Wine-meaſure to Ale-meaſure » «nl 


Contrary. 
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the other. 


- The Preface. 


HERE are four Lines on each flat 
' of this Rule; two next the outward 
edges, which are Lines of Meaſure ; 
and two next the inward edpes , 
| which are Lines of Proportion. 
On one flat, . next the inward dh, is the 
Square-line with the Line of Numbers his fellow. 
ext the outward, a Line of Inches divided ' 


|into Halfs, Quarters, and Half-quarters ; from 


I to 12 on one Rule; and from 12 to 24 on 


5 On 


2 LL Treatiſe of Meaſures, 
Oa the other flat , next the inward edges, is 
the double Scale of Numbers.” Next the out- 
ward , on one Rule a Line of Inches divided 
each into ten parts; and this for Gauging, &c. 
On tke other a foot divided into 100 parts. 
And this I mean, when I mention Foot-mea- 
ſure. - The beginnings of both theſe Lines are 
at the ends of the Rules; the ends at the broad 
Joup, or middle, when the Rule is ſet to two 
-Foot. | 
Se. 1. The Line of Numbers, 


makes the double Scale ; and one, againſt which 
the Square-line ſlides) is in twolengths. That is, 
from 1 at the beginning to 1 in themiddle, which 


139 at the end, which is the ſecond length, 
t9 100 at the end. OS 
But for the better underſtanding this Line ; 


{ce here the degrees of Number from Unit on 


encreaſing from left hand to right. 


Mem called Gunters Line, ( whereof 
| thefe are 3 on this Rule, viz. Two, which 


is the firſt length; and from 1 in the middle to j 


The proper Numeration of it I account, t | 
at the beginning , and ſo by 10 inthe middle , | 


either ſide , as they Rand on the Line; thit is | 


Fhou.pts. Hun.pts. Ten.pts.Unit. Tens, Zund. | Thou. ; 
OT 0 04+ 07 _ : 109090 1 
| Where 


Vs. 


LL Treatiſe of Meaſues A 
Where you ſee, how they increaſe on one 
ſide from Unit, and on the other ſide decreaſe 
from the ſame, in a Ten-fold proportion. So 
chat if you place any one of them at the begin 
ning of the Line; the two next following ſhall 
be; one the middle, the other the end. As if 
you ccall I at the beginning one Tenth ; the 
middle ſhall be 1,: and the end 10. If you 
| call 1 at the beginning, 10; the middle ſhall 
| be 100, and the end 1000: Butif it be not 
{ otherwiſe limited', account -it, as I ſaid bez 
4 fore, 1, -10, 100. 
The Subdiviſions of thoſe, which are the doit? 
| ble Scale, are thus :-From 1'to 10 (or the wholo 
| firſt length) into Tenparts; irom 10 to 20, into 
Five parts; from 20 to Fo, into Two part: 7 
from thence tothe end not-fubdivided at all. 
| TheRulesmadeby Mr.Wynn,aremorenicely 
 $Subdivided.” Some of them thus: From 1 to- 
 & z, 4n either length; in every Line, each tenth” 
> J into Ten: From 2 to 3, each into 5; from: 
thence, in ſomeRulesto6; in ſome: to; in 
> || ſome to the end ; each tenth into two. 
1 But for the better working ſome Propoſitions? 
S Following , and reducing the T :imber-meaſure 
. Fhereon to one general rule: I would have the: 
Ifirſt length of that againſt which the Square- 
Jline ſlides, ſubdivided inevery reſpect as the 
ſecond: B 2 Sect. 


LI 


LF 4 Treatiſe of | Meaſures, 


Set, 2; The Square-line , 


oe alſo ( where the meafure of round | 
&. / Timber is concerned) the Girt-line, is one 
| whole length of the Line of Numbers ; but at a | 
. double Radius : It being exactly equal to the 
Lines of Numbers on this Rule , which are in; 
two lengths. | 
' On the firſt made Rules it began at 4, and | 
| was unequally divided to 40. Each diviſion | 
{ſubdivided into 4, it repreſenting chiefly Inches 
with their Halfs and Quarters. Numbred thus, | 
4 $> 6, 7, 8, 9, 10, 20, 30, 40. 
But for the reaſons aboye mentioned , I | 
would have it, Po Oc oO 17.0 | 
| Firſt, Divided from 4 to 10, each: into 
| [Ten parts; every Tenth ſubdivided into 2; | 
' and cut or diſtinguiſhed , as that part of the 
ſecond. length of the Line of Numbers, from 2 |} 
to 5, So the Halfs and Quarters, are ſtill clear; | 
By this, one whole length, though broken, 
is divided by decimal partition; and ſubdivided 
from 1 to 4, into Four parts, and from 4 to | 
110, into 2. I ſay from 1 to 4; for, when | 
occaſion requires., you muſt account 10, 20, | 
20, tobe 1,2, 3. As allo 4, 5,6, 7, &c. to | 
be 40, 5O, 60, 70, &c, 


2. Let. 


39h. JR. CER. A... ths... RG: 


their proper places. 


| . on the. Square Line to 1 at the beginning of 


A Treatiſe of Meaſures, - 7 5 


Secondly, Let the Diviſions 38 and 39, with 
their Halfs and Quarters, be put on before 4 
at the beginning of the Line; and cut-as in 


At 12 on this Line let there be 4 pricks in a 
Rhombus, thus +|- At 17.15 the Wine-point, 
Marked W. At 18.95; the 4le-point, Marked 
A, Thele are put on by the Work-man. 

At 10.635 may bea point, like the Gauge- 
points , for finding the true content of a round 
Solid by the Girt. | 

At 41.57 ſuch another, to ſhew how many 
Inches in length make a Foot Solid, at any 
Girt-or Square not exceeding 40- Inches. 

Theſe, being not very neceflary, your 
ſelf may put on thus: For the former; ſet 12 
on the Square Line to 14. on the Line of Num- 
bers; againſt 11- on the Line of Numbers , 
Mark this point The latter thus: Set 12 


the Line of Numbers; againſt-12 on:the Line 
of Numbers, Mark this point. 

_ Theſe, or-any other mentioned hereafter , 
cut with a ſharp pointed Pen-knife, in two places, 
as the Gauge-points : and ſtrike in with your 
finger , ſome fallow Coal fine ground with 
Linſed Oyl.; and then wipe the Rule clean. 


B 3 Both: 


; 
5 A'T#etiſe off Meaſures, 


Both thele Lines are put on from the Loga- 
rithes: 1 will next ſhew, 


Sect. 3. The general Uſe of Double Stales,. 


T is chiefly for the Working the Rule of | | 


'Þ Three, or having Three Numbers given} . 
'2q find a fonrth- proportional. It including 
Multiplication and Diviſion, for there is no 
other diftercnce; than that in-theſe two an 
Unit is one of the three. : 
To find this Fourth : Set the firſt Number 
on the firſt-Rule, to the, ſecond Number on. 
| the ſecond Rule; againſt the third Numberon 
/ thefirſt Rule is the fourth on the ſecond Rule. 
. For Example: If 2 give 3; what ſhall 6 give? 
; Set 2 on the firſt to 3 on the {econd; againſt 6. 
 onthefiſt iis 9 on-the lecond, Wherefore ,. 
where I fay::Set 2 to.3; againſt 6 is 9g: I 
mean, as in the above ſet Example; though I. 


name not -the firſt or ſecond Rule : Yet you - j 


= note; that the moveable. or longer Rule - 
is for the moſt part - the firſt z whether fide-- | 


loeyer of the two.you work on. 


EAST. E 


A Treatiſe of Meaſures: * 


PAR EF» 
P x © 3. 


To Meaſure round Timber the- 
C0712707 way, 


| FM Eiſure the length in Feet:, and half 
M Feet ; and (if the cuſtom or agreement 
be ſo) in. Quarters which reſerve.. 
Then back again half way, where girt the Tree 
with a {mall Cord or Chalk-line : - Double this: 
| line twice. very even; this fourth part of the 
Cireuit (which in this Treatiſe I call the Girt) 
Meaſure in Inches, . Halfs, and Quarters of In- 
ches: - And this obſerve, that the lengths be 
Siven.in Feet: . The Girts and fides of Squares 
in Inches... 
\. | So have you-three Numbers given, viz, 
_. [12 always thefirſt.the length always the ſecond, 
.-. Jand the Girtor fide of the Square the third, 
| To come now: to the Rule : Set 12 on the 
Girt-line to the. length on the Line: of Num- 
bers; againſt the Girt on. the Girt-line is the 
. [content on the Line of Numbers. And this is 
*- the general. Rule. 


GCOO——— — 


Nov: 


Ky 
, the firſt ſet, the Girt is againſt ſome part of 


. 
| 


4 Treatiſe of Meaſpres. 
Now there being two Caſes: one, when at 


the Line of Numbers: The other, when it is 
not; So that 12 muft be removed: I will give 
you ſeveral Examplesof both. _ 

But to make all clear, firſt underſtand theſe | 
Fractions, 2 one quayter, * one half, # three 
quarters. Other Fractions ſpoke to in this | 
Book are Decimals; they are wromgfit as 
whole Numbers ;-and have always. a prick be- | 
fore them. i | 

There value is known by: the: Number of 
places in the Decimal: As if there be but one 
Figure; it is tenth parts: If: two, they are 
hundred parts : If three, then thouſand. parts-; 
&c. Theſe FraQtions are always ſet before the | 
name of the:whole ; . whether it be.Inch, Foot, 
Yard, &c. a few Examples will makeall eakie, 

Read therefore theſe thus : 35.7 F. thirty 
five Feet and an half, 14 4 In. fourteen Inches| 
and a quarter , 8.3 In; eight Inches and three} 
quarters, 2.7 F. two Feet. and: ſeven tenths, 
17.64 Y. ſeventeen Yards and- 64 centeſms or 
hundredparts, 3.47 Rod. three Rods 47 cents, 
3:05F. three Feet and 5 cents,” &c. A further 
_— .of theſe Decimals you. ſhall have 
AItCr.. THh1 


Cass I, 


A Treatiſe of Meaſures. 


ec | Ex, A Tree is 35 * F. long, 145 In. Girt, 
| Set 12 on the Girt-line to 354; 
- | againſt 145 1s 5o F. the content. | 
ef 2. Thelengthis 85F. the Girt 35 } ln. ſet 
is | x22 to83 5 againſt 35% is 75 F. and almoſt an 
26 | half, = | 
e- | 3. Thelength is 15 F. the Girt 4275 In. ſet 
| 32 t0 155 againſt 425 is 188 F, 
off} 4. ARailis 15F. long; the Girt 3 Inches: 
ef ſet 12to rs; "againſt 3 is 9 tenths of a Foot 
-e | and more v:z. 94 cents. | 
iN 5- A Wrongis 10F. long, the Girt 5 In.ſet 
ie} 12 to 10; againſt is x F, and three quarters 
-, | almoſt, viz, 1.73 F. | - > 4.481 
e.| 6. Thelength is 20 F. the Girt 57 + In. ſet 
ty 12 to 20; againſt 553 15459 F. | 
es +7. Alengthisg + F. the Girt 39 5 In. ſet 12 
el tog £; againſt 39% at the beginning of the 
5, | Girt-line is 104 F. 
rj 8. Alength is 0.62 F.the Girt is 35 In.ſet12 
s, | to the Decimal .62 in the firſt length; againſt 
erfl 35is 55 F. which may ſerve for a ſhort cut 
/8fl of a Tree. : 


if 


16 4 Treatiſe of Meaſures, 

If this length had been propounded 7 } In. 
Tt muſt have been turned into Foot Meaſure 
thus: On'the double.Scale; ſet 12 to 100 ; 
againſt the length in Inches is the length in 
Foot meaſure, But if it lies before you mea- 
ſure it by the: Line of Foot meaſure on the 


Rule, 
| CasSP- II. 


F, at-the firſt ſet, the Girt.is beyond the 
Line of Numbers,remove 12 to the length in 
the other length thereof. 
— Examp. 1, Thelength is 18 F. the Girt 31 
' In, ſet 12 to 18.n the firſt length; againſt 31: 
1s 120 F. | 
 2.-A Rail. is 15 Flong, and 3 5 In. Girt: 
ſet 12 to 15 in the firſt length; againſt 3 4 is 
15 F-and alittle more,” viz. 1.27 F. 

3. A Wrong is 6+ F. long, the Girt 4 ; : 
ſet r2'to 6 3 inthe ſecond length; . againſt 4 ; 
is-above eight tenths of a Foot : Theſe Exam- 
ples I hold ſufficient. 

Nite, 1. If you would find the content of a 


piece of Timber immediately in Loads, at 40 


F.to the Load; uſehalf the Girt inſtead of th& 
whole. Ex. Alength is 15F. the Girt 423 1n: 
ſet 12 to 15; againſt 217 is 47: Whereof 
the 4 is 4 Loads, and the 7 is 28 F. 

By 


Sr gn AA AY auk ak aud 2_ 4 


TT & 


AT reatiſe of Meaſwes: 1 


By this way (if your Rule be not ſubdivided 


as above) you meaſure Timber, whoſe Girt 
{ is above 40 In. as 210 the piece in the ſeventh 


| camps Which, without the ſaid ſubdivi- 


ſions, and placing 38 and 39 before 4. at the 
; beginning, are under neither caſe. 
But if you would have the content of theſe 
| pieces in Feet; Multiply the content found by 
4 > the Square of 2, by which you divided 
your Girt: $0 47 Multiplyed by 4 is 188 E. 

. To what length {oever you ſet 12; 17 
will ſtand to the double thereof, 8} to half 
thereof, both a little over. Alſo 24: will ſtand 


to. the quadruple thereof, and6.to a quarter: 'S 
thereof exaQly ; and the ine proportion the 3 


F< 


content bears to the length at, any of theſe. 


Girts, v:Z. at 17 In. Girt, the content is double 
the length; at 87 «Jn Om the.content is but. 
half the length, 


P'xOP. It 


True meaſure of round Timber or Stone by the 
. Gert ; alſo of round Stone Ly the Diameter, 


ReEcuc this common way. of. mealuring 
round Timber giveth nota true content, 
but LO” too little (rhovgh it-be ſtill gene: 


E d rally 
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rally uſed, and will be, whereof you have a ; 


reafon hereafter) : 1 have given you a point , 
_ and ſhewn, how you may put it on your Rule: 


which ſetting to the length inſtead of 12, the | 


Girt ſhall point you out a true content; account- 


ing it a Cylinder, as the faid common way | 


alſo doth. 3 
Ex, Letthelength be 10 F. the Girt 15 In. 
ſet the ſaid point to 10; againſt 15 you have 


20F. lacking about one tenth: whereas the | 


common way giveth but 15 F. anda little above 


- an half. | 


\ - Alfothis way a Cylinder of Stone , whether 


Bong as a Column, or ſhort as a Milſtone (the | 
P thickneſs of this latter being the length, which 
. muſt be meaſured in Foot-meaſure,.) may be | 
meaſured to a true content. Such an one you - 
may account the piece in the Eighth Example. | 
But the Diameters of theſe being eaſily mea- 


{ured : If you ſet 13.54, (where a point may be 
made, if you have much uſeof it) to the length 
inFeet; the Diameter in Inches giveth you a 
true content. 


: Thus farby the Length and Girt: which to 


meaſure when it is above 12 Inches the narrow 
loup may be opened : So hanging the double 
nooſe thereon; the ſingle noole may be exten- 
ded among the Inches beyond 12, to the due 
extent, or length, 


$ 


I} 
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| I hall only add; that the common meafure is 

tothe true, as T1 to 14. So that ſetting r1, 
on the double Scale, to any number of Feet, 
or Loads meaſured the common way 14- ſhalF 
give you the true content of the ſame. And 

| ſetting 14 to the true content; 11 ſhall give 
you the content the common way. 


Pr ov. IIT. 
Square Solids, 


3 


| I 72 to the length in Feet; againſt the ſide 
of the Square in Inches is the true-content. 

| ] The caſes areas in round Timber: the Exam- 

| ples alſo will ſerve, accounting the Girts to be 

| 4 ſides of Squares. 


PRraovpr. IV. 


. To find a mean Proportional between 
two Numbers, | 


) gf the greater of the two Numbers on the 
Square-line, to it ſelf on the Line of Num- 
e || bers; againſt the leſs on the Line' of Numbers, 
15 the mean Proportional on the Square-line, 


GC Or 


- 
= 
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| . Oc ſet the leſs on the Square-line to it ſelf 
'on the Line of Numbers; againſt the greater 
,on the Line of Numbers, is the mean on the 
'Square-line, One of theſe will not fail, Ex- 
' axzples follow in the next. 


| Po? V. 


Unequal Squared Solids, 


| H*mms meaſured the length in Feet : Mea- 
41 LT fure the breadth and depth in Inches. 
Then find a mean between the- breadth and 


depth, as is next above taught: It ſhall be the 


had , Meaſure as Square Timber. 

I. Ex. in Timber, whoſe length let be 10 
F. the breadth 21 In. the depth 8+ In. Set 2x 
to 21, againſt 85 on the Line. of Numbers is 
13.36: or 13a Quarter and Half-quarter near. 
Or ſet 85 to85; againſt 21 on the Line of 
Numbers is the ſaid 13.36. Then letting 12 to 
IO; againſt 13.36is 12.4 F. 

2, Ex. In Stone, which let be 6.35 F. long, 
36+ In. broad, F.7 In. deep. Setting 36; to 
it. telf; againſt 5.7 on the Line of Numbers 
is 14, and ſomething ſhort of an half, Then 
{ct 12 t0 6.355 againſt this mean is 9.2 F. near. 


: 


' 


ſide of a Square equal to the baſe or end ; which 


This. 


Fd 
—_— * aa 
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This mean , in cafe of a Fraction, ſhall 
Sive you no*trouble ;- For, it with a Pencil , 
Chalk, or any thing, that may be wiped our 
without damage to your Rule (let itnot be 


. Ink) you make a fine Mark on the Square-line 


at this mean, and then ſet 12 to the length; 
this Mark, without defining it, ſhail point 
out your. content. 


PhkOw VE 
Solids of a Triangular Baſe. 


| hg a mean Proportional between the Bile 
and half the Perpendicular, or between the 
Perpendicular and half the Baſe, both-meafured 
m Inches. This mean is the fide of a Square 
equal to the Triangle. Then ſet 12 to the 
length in Feet ;, againſt this fide is the content. 
If two ſides of the Triangle be equal; the 
unequal fide may be the Baſe. If the three | 
ſides be unequal ; the longeſt ſide is commonly |} 


the Baſe. From whence the neareſt diſtance | 


tothe oppoſite Angle is the Perpendicular. 


i PROP. | 


| 76 


s 
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| >xo0pr, VIL | 


Selids, whoſe Baſes have many equal | 
ſides , ana equal CAngles, | 


: — Baſes are regular Figures : Having 
the length in Feet; meaſure the Circuit 
* in Inches. Getalſo the Perpendicular from the 
' Center to one of the ſides in Inches: So ſhall 
* the mean between the Perpendicular, and half 
| the Circuit, be the ſide of the Square equal to 
the Baſe: which had z meaſure as Square | 
Timber. | | 
Ex. A piece of Timber 8 Square, as we | 
may call it, is 10 F, long ; each ſide 12 Inches, * 
| The Perpendicular 14.48 Inches, which you 
| may call 14.5. Set 14.5 to 14 z 3 againft 48 half 
{ The Circuit (being 96) is 26.4 on the Square- 
' ine, or there make a Mark. Then ſet 12 to 10; 
againſt this Mark is 4.8 F. and little more than 
a quarter. 
And thus fmuch of theſe ways of Timber 
meaſure, which , beins the main occaſion of 
the Rule , and not depending on any thing 
which followeth, I have ſet in the firſt place, 


PROP. 


| 
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Pt © Þ,. LM 


Lnother way of meaſuring theſe Solids 
| by Foot meaſure only, 


TIEt the Area or ſuperficial Content of the 
Baſe in Feet : if it be round, by cither 
Prop. 14 Or 155 if of any other Figure before 
ſpoken of, by Prop. 1. Part 2. following. 
Which multiplied into the length in Feet, the 
Produtt is the Content. The two next Prop. 
are wrought on the double Scale. | 


PAO MN EIN 
TH \ | 
Having the Girt ; to find the ſide of 


the Square equal near. 


' A Sy7to7.9; So the Girt to the ſide of 'the 
Square equal. Let the Girt be 15 In. 
Set 7 to 7.9 5againft 15 is 16.9 near; this fide, 
having fet 12 to the length in Feet, ' gives a 
true Cylindrical Content. 


Co: PROP. 
7 | 
V 
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FEREOYP. XxX : I 


Having the Girt, to find the ſide of 
the Square within, j 


I 


"XN S1otog; So the Girt to the fide of the 
Equare within. Set toto gz; and againſt | 
15, for Example, is 133. And ſo much will. | 
ſuch a piece bear Square. { 
By which you may know , before a piece be | 
hewn, how many whole Board or Plank, of any | 
thickneſs, may be had out of it. | 
From hence allo you may tee , That the | 
Girt, though leſs than the ſide of the Square 
equal ; yet is greater than the ſide of the - 
Square within : toward which moſt Timber ! 
muſt be hewn, before it can ſ{erve to any 
Square uſes; which may. be the reaton of the 
continuance of the {aid common way. And of | 
_ this mind is Mr, Henry Philips allo in a- | 
Treatiſe of .his, 
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\ PL O-P,: ANG 
To find how many Inches in length make 4 


Foot Solid, at any Girt or Square, wot 
exceeding 40 Inches, WE. 


gd the ſaid Girt or Square on the Square- 
I Line; to 1 at the beginning of the Line 

| of Numbers; againſt 41.57 are the Inches, 

þ which make a Foot. 

| Sofetting6 to 1; againſt 41.57 is 45; and 

l fo.many Inches in Iength make a Foot at 6 In. 

{ Girt or Square. 

And now having done with the meaſure of 
ordinary Timber, let me advertiſe any Reader, . 
| that hath not ſeen much meaſured; That if a 
Tree fall ſuddenly away; as, admit upon cut= 
tins one arm off, where it divided into two , 
or for any other cauſe ; it isneceſſary to Girt 
{ſuch a Tree twice; yea thrice if there becauſe: 
otherwiſe there will be loſs to buyer orſeller, 

Alſo they ſay, the buyer hath priviledge to 
Girt any where, between the middle and the 
ground end, ifit be for his adyantage, 


PROP, -f| 


Treatiſe of Meafares, 
Prop. XIL 


Exai? meaſure of a Solid, that 
tapereth ſtrait, 


He Rule I find in Mr. W:ngarte (it ſeems 
from Mr. Oughtred ) thus: Having mul- 
| tiplied the greater Baſe by the leſs; of that 
' produt extra the Square Root. Then if by 
the aggregate of both Baſes and the SquareRoot 
you multiply the third part of the length of the 
Solid propounded ; this product is the Solid 
\ content required. | 
. To apply this Rule: If the Solid be round 
you will find the ſuperficial Contents or Baſes by 
. Prop. 14. following : If.it be any other regular 
| Figure, (andſuch only archere intended )you 
will find the Baſes by Prop. 1. Part 2.following. 
This premiſed : Let the length of a round 
Sofid be 10 F. The greater Diameter 2.47 F. 
Hence, by Prop. 14. his Baſe will be found 
4.79 F. Thelels Diameter 2 F. his Baſe by the 
lame 3.14... F. 
Inſtead of multiplying and extrating the 
Square Root; fſet 3:14 on the-Square-line to 


it felf on the Line of Numbers; againſt 4.79 
on the Line of Numbers, is 3.98 the Square 
F Ii. 


Rook. . 


ons WO 


\ 
| 


T_T 
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| The aggregate of both Baſes and this Square 
| Root, or Mean, is 11.81. Inſtead of Molti- 
| plying this into a third part of the length; on 
| the double Scale: Set 3 to either length or 
| aggregate; againſt the other is the content. 
So here let 3 to Io; againſt 11.81 1s 39.37 F. 
| the Content required. Addition, Subtrattion, 
Multiplication, and Diviſion, im Decimals, will 
| be ſhewn, Prop. 17. | 


PROP. XILL 


To ſet the Square-line to his Squares ; ana 

thereby to Square a number not ex- 
| ceeding 100, Tofind the Square Root of 
a nnmber aot exceeaing 10,000. 


__ 


1.CEt 10 on the Square-line to 1 at the be- 
| ginning of the Line of Numbers , both 
which if you account 1; you have on the Line 
of Numbers the Squares from 1 to 16. - Alfo at 
this ſet it is moſt convenient to take the Squares 
from 1000 to 1600; viz. by accounting-10 
on the Square-line 10, and 1 in the middle 
I000, 

2. Set 10 on the Square-line to 1 in the 
| middle, accounting 10 on the Square line 10, 
| and 1in the middle 100:: you have the Squares 
1 on 
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on the Line of Numbers from 16 to 1c09; and | 
of this you will-make moſt uſe. | 

3. Set 10 on the Square-line to-10 at. the 
end; accounting-10 on the Square-line 109, ; 
and xo at the-end 10,600, So have you on the 
Line of Numbers the Squares from 1600 to | 
10,000 : and againſt all theſe Squares at every 
ſet, his own Root: 

Ex. I would put 380 Men into the neareſt 
Square they will bear. I ſet 10 on the Square-line 
to 1 in the middle, accounting it 100; 380 
on the Line of Numbers, falls between x9 and 
20 on the Square-line; againſt 19 is 361 for 
his Square againſt 20, 400 for his. 


P'r O p. XIV. 


Having the Diameter of a Circle, to find 
the Area, or ſuperficial Content, 


CEt 1 on the Square-line to 7.354, (which 

Y world be cut as the Gage-points, it'being 
a very uſeſul point; ) againſt the Diameter on 
_ the Square-line is the Superficial content. 

Ex. Let the Diameter be 1.7 F. ſet I as 
above to 7:354; againſt 1.7 is 2.27 F. near: 
whence it-is as eaſe, having the Superficial 
content, to-find the Diameter ,.or to _ any 

Um-f 


A Treatiſe of Meaſures, 23 
Number intoa Circle. So are the Gage-points 
put on; they being the Diameters of Circles, 
{ whoſe Area's are equal to the Number of Cu- 
| bical Inches in the Gallon of Wine, or Ale 
reſpeively. So the Rule being ſet as above; 
againſt 231 is the Wine-point; againſt 282 
' | the Ale-point. | 
, | Note, that whereas & in uſing the Square- 
line, fome part of it may be beyond the Line 
of Numbers, mark the following Rule. - Obſerve 
; | well what Diviſion on the Square line happens 
exaRtly, or very near to ſome Diviſion, on that 
| length of the Line of Numbers beyond which 
the {aid third Number ſtands. To this Diviſion 
in the other length remove the {aid Diviſion on 
the Square-line; fo ſhall the faid third Number. 
! be brought againſt his due place. 

So in this Example, the Square-line goeth 
offat 35.7; but you will ſee 24 3 on the Square- 
line to ſtand to 447 on the Line of Numbers; 
to 47 therefore in the firſt length remove 24 £ 
on the -Square-line z and it goeth on then to 
the end. 


—_— 


—_As dS _ £ 


PRrOpF, 
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PROD. XV. 


Having the Cireunmference of a Circle ; 
to find the ſuperficial Content, 


Et 1 on the Square-line to 7.965 againft 

| the circumferenceis the Superficial content. | 
So the circumference being 8 F. if you {et 1 on 
the Square-line to 7.965 againſt is 5,c93 F. 


PROP. XVL ( 


To enlarge , or diminiſh a Square, Circle , 
or other regular Figure , at a rate given, 


of enlarge it : Set the leſs term of the 
rate given , on the Line of Numbers to 
the ſide or Diameter given on the Square line, 
' againſt the greater term on the Line of Numbers 
| Is the ſide or Diameter required. 

| Ex. If a 1000 Men lodge in a Square, whoſe 
fide is 60 paces; how many paces ſhall the ſide 
of a Square be, wherein 5000 Men may ſo 
lodge ? Set 1000 in the middle of the Line of 
Numbers, to 60 on the Square-line; againſt 
5000 on the Line of Numbers is about 134, and 
| fo manypaces muſt the lide be, - 
| 2, 10 


; 


| 
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2, To diminiſh it: Set the greater termſo ; | 
and againſt the leſs on the Line of Numbers is } 
the fide or Diameter required. - 

Ex. 1 would diminiſh a Circle, whoſe Di- | 
ameter is 10 F, at the rate of 8 to 5: Set S | 
on the Line of Numbers, to 10 on the Square- | 
line; againſt 5 on the Line of Numbers is 7.9 
for the Diameter required, 


PRrRoO?P. XVIE 


Addition, Subtraction, . Multiplication 
ana Divifion in Decimals, 


F% the ſurer working ſome Propoſitions 
following, I will as briefly as I can, ſhew 
you to Add, Subtra&, Multiply, and Divide in 
Decimals, and mixt Numbers. | 

A Decimal is the Numerator of a FraQion , 
whoſe Denominator is a Unit with Cyphers , 
which Denominator is never expreſſed; becauſe 
it hath always ſo many Cyphers annexed to the 
Unit, as there are placesin the Numerator or 
Decimal. | | 

As for Example, this .Z is 2 tenths, or, >2 © 
this .02 is 2 hundred parts, expreſſed thus , 
755» &c. So; changed into a Decimal is.25 : 
2»-J:2 75: Viz, 25cents, 5 tenths, and 75 
cents, D The 
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{ The work is the ſame , as in whole 
Numbers, with theſe dire&ions. In Ada;tion, 
| and Subtrattion, the pricks prefixt to the Deci- 
mals muſt be {et under one another, by which 
| means the UVnzts in the whole Numbers ſtand 
' alſo under one another. 

| Alfoin Sabtrafiion, although a Cypher at 
{ the right hand of a Decimal is of no value ( as 
| theſe.3, .30, .300, are no more than 3g tenths,) 
| yet, if the Decimals conſiſt not of an equal 

' Number of places; you muſt annex Cyphers , 

| or ſuppoſe them annexed. | 


EXAMPLES. 


eAddition. 
22.75 19.2 17 
90S -. 4.68 .8g 
32.3J 23.83 1.96 
Subtyaltion. 
22.75 19.2 107. 
9.6 4.68 8.93 


--. w_ "24-52. 98.07 
But in dtp, fo them, as if they | 


were whole Numbers, and ſo Multiply them ; | 
Cutting off from the laſt produR fo many Fi- 
| gures | 


- Mee ta. ae ee A A ak een PUN . 
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gures to the right hand , as there are places in 
| the Decimals, both of the Multiplicand and | 
Multiplier; 1o the reſidue is the whole part | 
of the produt, and the Figures cut off the 
' Decimal. | 

If the Produ& hath not ſo many places, as 
there are places of Decimal parts in both Num- 
bers ;, ſupply the deficient places with Cyphers 
prefixt to the left hand thereof. . 


EXAMPLE. 

46.25 37 56.4 

REO 5 

231 20 83 282.0 
1367 5 
1618.75 

þ ©375. 76. - 

Mo - 8 07 

.001875 6.08 1.54 


By theſe Exaniples, it is eafie to know, how | 
to diſtinguiſh the Whole part of the Product | 
from the Decimal part. 


D 2 In 
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in Diviſcon, it is ſomething harder: to. dif- 


: the Decimal part thereof. 

The Rule I find in Mr. W:#oates Arithmetick 
| ict out by Mr, Kerſey; which well underſtood , 
; will carry you through in any of the caſes, 

\ Having let the Diviſor under the Dividend , 
as if they were whole Numbers (which Divi- 
 dend muſt ſometimes have Cyphers annexed , 
'” that the Diviſion may be continued as far as is. 
 tufficient;)) Obſerve well what place or degree 
\ of the Dividend ſtandeth over the place of 
' Units mthe Divitor of. the queſtion ;. whether 
h —_— be real, or only ſuppoſed ; of the 
{' {fame Cegree or place is the firſt Figure of the 
' Quotient, The degrees you have had before, 
| as anſwering the Line of Numbers : See them 
” now in their natural order; which may be 
continued either way from Ur. 


i Thoul, ZHund, Tens Unit. Ten.tts.Hun.pts.Thou-pts. 
= T2000 -- > W- + - »T£ Ol .COI 


* Thave here ſet ſome Examples, with the two 
| Grl Figures in the Quotient. 


Dividend 190.0000 (30. &c. 


| __ Diviſlor 5.075 
\_- 2, Di- 


: tinguiſh the Whole part of the Quotient from 


| 


| 
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| Dividend 1.75000 (-02 &c. 
| Diviſor 63 | 


| | Dividend .74600 ( 31. C&c. 
Diviſor - .024. 


Dividend 9.720 (23, &c, 
Diviſor 45 | 


Dividend 15.c05 (.i7 &c. 
Diviſor 84 ; 


Dividend 1.@0000 (.083 &c. 
Diviſor 12 ® 


In the third Example , though there be 
neither Un: place in the Divilſor, nor (if there - 
were) any Figure over it in the Dividend; yet 
by canceling the places continued to the leit 
hand, you will fee, that the firſt place in the 
Quotient is the place of Tens. 

[ have been the larger herein : That where 
the Rule cannot ſerve you with ſufficient ex- 
} a&taeſs, by reaſon of the ſhortnels of the Lines; 
you may help your ſelf by Arithmetick, 


I 
.. ay I 
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[ will add this common Rule, «A's the Diviſor 
70 the Dividend; So 1 tothe Duotient, Where-" 
fore, if the Diviſor be leſs than the Dividend ; 
the Quotient is a whole or mixt Number : But 
if the Divitor be greater than the Dividend 3 
then the Quotient is a Fraction, and in-theſe 
cates a Decimal, 


PROP. XVIIL. 
Gaging of -an oxdinary Veſſel,” 


- Have before given you an account of the 

_ points : Wherefore , meaſure the Length 
of the Veſſel, the Diameter at the Bung, and 
the Diameter at the Head, all in Inches and 
Tenths. Subtra& the Diameter at the Head 

from that at the Bung.: The difierence multiply 
by . 7, and divide by 10: The Quotient will 

| be7 tenths of the Difference to be added to.the 
leſs Diameter for an equated Diameter, 

On the Rule eaſily thus: On the double 
Scale {et 10 to the Difference; apgainſt'7 ſhall 
be the {aid 7 tenths, to be added as before. 

Then ſet the Gage-point (whether of Wine | 
or -Ale ) to, the Length ; againſt the equated 
Diameter is the Content in Gallons. | 

Ex, Letthe Length be 34 ; In. the Diameter - 
"i | | aft. 
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at the Bung 29.4 In. the Diameter at the Head 
2.5.3 [n. This dedu&ted out of that at the Bung, 
the difference is 4-1..Set 10 to 4.15 againſt 7 
is 2,37, which added to -25.3 maketh 28.17 z 
which you may call 28.2 it differing from the 
other but 3 cents of an Inch. And this is the 
equated Diameter; which having, fet the Wine- 
point-to 34.5; againſt 23.2 1s 93 Gal.but ſetting: 
the Ale-point to the ſaid length; againſt 28.2, 
is onely 76.3 Gallons. 

If ſetting the point to the length , the equa- | 
ted Diameter falleth beyond the Line; remove | 
the point to the length of the Veſſel in the 
other length of the Line of Numbers, which | 
will bring the Diameter to the Content.. 

The Fra&tions are thus: reduced into Pints 
(there being $ Pints in a Gallon;z) On the 
2ouble Scale , ſet 10.0 to8z againſt the De. 
cimal is the Pints and parts of a Pint. 

This being Myr. Wingates way of Gaging, 
I will give you -it by the Logarithms from-his 
Tabule Logarithmice, for the exaQnels thereof. 

Having found j— 5 
the equated Dia- Kg | OS. 
| ——— | | 4979 6—28.17 | 

ES the |_7-4+484 Gen, Log, 
Log. of the equa- | #1.88224 76.25 Gal.Alel, 


Ace EY 1-444 $4 * 
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'ted Diameter twice ; add this general Log. 
7.44484 for the Ale. Butfor Wine, 7.53148: 
Then Cancel the firſt Figure of the Aggregate 


| the Content in Gallons 5, which ſeek under the 
{ Index 3, and if the Content be under 100, 


tent be 100, or above, you ſhall have it onely 
' to tenth parts, which yet ſeem ſufficient in 
| Gallon-meaſure. And 1o ( viz. under the In- 
; dex 3) 1 would have you ſeek the Log of the 
| Contents following. If you had uſed the ge- 
' neral Log. for Wine; the Aggregate would 
| be x1.96888, Cancelling as before ; the re- 
| mainer is the Log. of 93.08 Gal. Then ſet 100 


tenths of a Pint. 


{ Head being more Circular, and ſo more capa- 


his Prattical Gager diſtinguiſheth them into 
Spheroids, Conoides, &c. and objeCteth againſt 


difference is too much in ſome kind of Veſſels, 


jeftion , in his Treatiſe aboye mentioned , 
an- 


to the Left-hand : the remainer is the Log. of 


you ſhall have it to hundred parts ; if the Con- - 


| to 8; againſt 25 is 2 Pints, againſt ,v8 is G- 


The faſhioning of theſe Veſſels being very 
' uncertain, the ſpace between the Bung and the - 


cious in one than in another; Mr. Brown in 


this way of Mr. Wingates, that 7 tenths of the 


and too little in other, to be added to the leſs 
Diameter; Mr. Wingate, foreſecing this ob-. 


| 


; 
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anſwereth to this purpoſe: 1. That this way: 
is very plain and caſie: 2. TI hat in Gaging a 
Veſſel of 250 Gallons;, you ſhall not mils above 
a Gallon, over an&.under., of the exa& truth : 
3: That any way, that depends onely on the 
Length of the Veſſel, and of the Diameters at 
Head and Buns, is liable to the like uncertainty.. 
I ſhall add : That ſeeing theſe Figures may be 
diſtinguiſhed by a skilful Gager, by the-Eye 
(as Mr. Brown athirmeth;) by the ſame judge-- 
ment he may allot what tenths he,by experience, 


ſhall think fit. (they being between 5, and 7+. 


for any Figure, as he faith, ) to be added:to 
the leſs Diameter. And when, on the Rule, 
you have fet ro to the difference ; you have 
under your view and choice, what tenths to 
take, according to the judgement you have 
made of the Figure of the Cask. | 


42 Appendix concerning the Logarithmss. 


Pieomng to ſhew you the reſolution. of 

ſome Queſtions by thole excellent Num- 
bers, the Logarithms ;- take theſe direQions , 
for the better underſtanding the nature. and. 


uſe of them. 


They are Artificial Numbers fitted to the 


Natural for the caſe of Calculation, They are 


Printed 


1 
l 
j 
B; 
ſ 
| 
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Printed in Tables, having two Columns. One 
hath the Natural Number ; againſt it is his 


' Logarithm: fo that the Log. of a-whole Num- 
| ber. is eaſily found, The Tables begin at 1, 
' Whoſe Log. is 0,00000. - And reach commonly 

; to 10,000®confiſting every: one of 8 Figures 
| (though, except in great Numbers, we feldome 


uſe above 6, and if the remaining. Figures 
exceed 50, we put a Vn, to the 6th.) fo 
Viacq and Gellibrand: Sir Fonas Moore alſo as 
far: To which are annexed Differences; by the 
help of which you are direfted to find the Log. 
of any Number to. 100,000: Mr. Wingate, in 


in- his Tabwle Loparithmice, hath them- to 


100,000 ; With Differences alſo z whereby 
making a proportion, ( which is done ſpeedily 
by this Rule;.) you have the Logarithms as far 
as 1,000,000. - 

The firſt Figure, called the Index (which 
is commonly prickt out, ſometimes left out, ) 
ſhews how many Figures the anſwering Num- 
ber, if whole, or the whole part thereof, -if it 
hath a Decimal annexed, conſiſteth of, which 
are always more by one than the Index. 50 
o. is-the Index of a ſingle Figure: 1. of two 
Figures ; 2. of three Figures: 3. of four, cc. 


Mark 
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Mark this Example: . 


The Log. 3-54851 is [3336 3+54851 
the how of ge a [353-6 2:54851 
whole Number of four [35-38 1.54951 
places, the Index be- 3:533%____ ©0:54851 
ng 3. But you ſee .3536 9.54851 
here, as the Index |,o3536 3.54351 
altereth, though the [|.o03 526 Fig48 54 


Numb. holds the {ame ; 
yet 'the the whole part followeth the Index , 
being always a Figure more, and .the reſt.a 
Decimal, | 

Alfoaccording to Mr. Tow-ly's way, cited by 
Sir Fonas Moore in his Mathematical Compendium ; 
the Log. of a Decimal is the ſame,as if itwere a 
whole Number, with this direRion for:the 
Index. 

If the firſt Figure after the prick, be a ſig- 
nificant Figure, as in thele .5,.25z.724.123,&c. 
Let the Index be 5, if there be one Cypher, 
as in theſe .o5, .o82, &c. Let the Index be 8, 
if two Cyphers, then 7, and as the Cyphers 
increaſe, let the Vnzts of the Index decreaſe ; 
as you ſee allo in the Example above. 

According to the direQions aforeſaid , the 
Log. of this whole Number 2872, is 3.45818. . 
The Log.of this mixt Numb. 28.72, is 1.45818. 
Of this Decimal .2872, is 9.45818, of this 
002872, is 7.45818. | To 


, 
| 


i 


it 
i 
| 
$1 

; 


13 
; 
4 


| 


OO IR 
+ etnies, = — >, 
_— 
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To find the Number anſwering a Log. eek 
the Log. under as large an. Index, as the ex- 
actneſs of the anſwer to the queſtion requires: 
If you would have the Fraftion to hundred 
parts; {egkit under an Index more by 2, than 
the Index of your Log. if it may be, which 
for Example let-be 1.45818., :you ſhall, under 
the Index 3, :find it- to be-the Log. of 28-2. 
But your Index tells you, that oneiy two places 
thereof are the whole Numbers; fo the anſ{wer- 


ing Number is 28.72, &c, 28 whole, and 72 


centeſms. If the Log. be 8.45818; the Numb. 
anſwering is the ſame ; but the Index tells you, 
it is a Decimal with one;Cypher before it, viz. 
902872, | 


Some uſes of the Logarithms, 


V 'THereas, before the aforeſaid contri- 


| Y vance of the Indices by Mr. Townly, | 
if one Number were perfe&t, andthe other a 


Decimal: There was a different Rule in every 
operation for them: But by the ſaid contrivance, 
one 15 now. ſufficient: I will give Examples 
onely of ſuch caſes., as have one Number a 
Decimal, 4 * ; 


LEE F 4 E: With : 


| Content of a Circle , following. 


= © © i. 8. © 
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With theſe two direfions: 1. If in the Sum, 
Remainer, Half, &c. The Index be Ten or | 
above; Negle& or Cancel the ſaid Figure in | 
the place of Tens: 2. Where you are ordered 
to Subtract a greater Log. out of a leſs; add | 
Ten to. the Index of the leſs; and then Sub- | 
tract. | 


I. Multiplication, 


Dd the Logs of the two 12. 1.07918 
(or more) Numbers to 6by.z5 9.39794 
be Multiplied; the Sum is the "_—_ 
Log. of the Product. It may 3 ans ot 
alſo be done, by SubtraQing the Arithmetical 
Complement of the Log. of one of them, 
Index and all, out of the Log. of the other; 
as in the ſecond way of finding the ſuperficial 


Which Arithmetical Comp. Log. 9.89509 
is the Remainer of every Fig. Ar.Co.v 10491 
to 9, except in the laſt to the _ 
right hand , whole Remainer you muſt take to 
Ten, as in the Example. | 


Diviſion, 
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2. Diviſion, 


Ubtratt the Log. of the Di- 12. 1.07918 

viſor out of the Log. of by.25 9.35734 
the Dividend (whether of the © * 14” OPM 
two be greater or leſs;) The Re- 32! 24 
mainer is the Log. of the Quotient. 

It may alſo very conveniently be done, by 
adding the Ar.Compl.of the Log. of the Diviſor, 
Index and all, to the Log. of the Dividend. 

As in the Examples of Gaging in this Book, 
the general Logs. being ſuch, | 


J. The Square-Root. 


Alf the Log. of theNum. .25 19.39794 
KR given is the full Log. of .5 9.64897 
the Square-Root. If the Num, Tc TT 
be a Decimal, add Ten to the Index, and then 
half ir, as here: 


4. The Cube-Root. 


He third part of the Log. .25 29.39794 
- of the Number given is .63 9.79931 
the full Log. of the Cube-root, 

If the Number be a Decimal; 2d] Twenty to 
the Index, and then Divide by 3, as here, 


To 


— 
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5. To find a mean Proportional between | 
two | Numbers, 


AY their Log? together, 12. 1.07918 | 

{ XA half the the Sum is the .25 9.39794 
Log.of the mean Prop. when one n 
is a Decimal, if the Sum of the 
Indices be Ten(as here)or above 
caſt away Ten, and' then half it ; | 
if it be not Ten, add Ten to it, and then | 
half it. | 


0.47712 q 
1.732 .230;6 | 


6. To find two, or more mean Proportionals 
| between two Numbers, 


His Propoſition, in Caſe of a Decimal, 

was ſomething perplext , the old way 

(as you may ſee in Mr. Wingates;) very clear 
and eaſy by this. | 

Subtra& the Log. of the leſs number out of 

the Log. of the greater; the 

Difference or remainer divide 12. 1.07918 

by a number greater by one, .25 . 9.39794 

than the number of means * py ng 

{ought : as here by 4, for 3 arch. 

Means, Pn, 


Ez "= 
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This Quotient added 9.39794. 
to the Log. of the leſs Mearns 42031 
number; the Sum is the 03 : 

. firſt Mean : To which * [630 g.Bres 
| adding again the ſaid "*. aol 
Quotient, the Sum is 2 1.732 ,x0.23856 
the ſecond Mean. And .42031 
{o forward, for as many £4 "YE 
Mean, as the Quotient 3 4-556 i Ladd B97 
was at firſt ordered for. 


o FS am s act of > fog T4 ledinde 
. Having the Diameter of a aCiril», to find 
the ſupe? _ Cortent, 


< he the doubled Log, of 12. 1.c9318 
| the Diameter add the Double 2.15836 
Log. of this Decimal .7854; 
the Bair 4 is the Log of the 7354 0.89509 
Area or ſuperficial Content. 113.1 2.05345 
Or out of the doubled Log. of 
the Diameter, ſubtra&t the 2.153836 
Ar. Comp. of the ſaid Log. 10491 
Index. and all; the remainer 
is the fame. wm 
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8. To find the Log. of a Vulgar Eraftion; 


by am the Log. of the 3 O.47712 | 
JY Denominator out of the 4 0.60206 | 
| Log. of the Numerator; the ——— 
remainer is the Log. of a FF 2: 7526 

Decimal Fquiyalent to the {aid vulgar Fraction. | 


9. To find the Log. of a Number with a 
Vuloar Fraction annext, 


me the number into - = &. 
an improper Fradtion, 49 1.69020 
by Multiplying the whole 4 ' 0.602c6 - 
number. by the Denominator | 
of- the Fration, and adding Bao ben Ons 
the Numerator to the Produ&t; the Sum 1s 
the Numerator of the improper Fra&ion : 
Then ſubtra& the Log. of the Denominator 
out of the Log. of the Numerator, as before; _ 
the remainer is the Log, of the ſaid number 
with a Decimal , equal to the faid vulgar 
Frattion annext. 


12.25 1.088 14. 


5 he PROP. 
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To Gaze a Stand; 


Ere-tt is needful, firſt:to ſhew you Mul-. 

_ tiplication- and "Diviſion on. the Rule. 
Multiplication thus : On the double Scale ſet. 
1 to. one of the numbers to be Multiplied ; 
agaivft the other, is the Product. 

. Diviſion thus :- Set the Piviſor: to the Divi» 
Cend ; againſt 1 is. the Quotient. Or you may 
ſct the Diviſor to 1 : z againſt the Dividend is 
tho Quotient, 

The Stand. is a Veſſel of a-ſtrait.Staff;, one 
| head whereof being greater than the other iy 
it ſtands on the leſs: Hence the name, it may, 
| be accounted # Solid that tapercth {Frait. 

To. find: the Content of ſuch a Veſſel :- By 
Prop. 12: find the Solid Content. in Feet : 
which Multiply.by 7.48. tor. Wine.z. by 6.13 
for Ale. 

Let the Diametersbe, as m the. Example of 
the {aid 12th. Prop, Let, the depth be 2.85 F. 
purſuing theRule as in the ſaid. Prop, you will 
6nd the Content in Feet 11.2 F. to which 
ſetting 1; againſt 1.48, is 8& Wine Gallons 
very near; againſtg.tg, is £8:75 Ale Gallons. 
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A ſhorter way. by the Rule: Having the 
Aggregate. of both Baſes, and the Mean or. 
$quare-Root, viZ. 11.81:; on the double Scale 
ſet the Decimal: .401 ( which may 'be cut ).to 
the depth 2.55; againſt 11.81 is 84 Wine 
Gallons near. And if to the ſaid 2.85 you ſet. 
the Decimal .4.596, or .49; againſt 11.81 is 
68.75, Ale Gallons: This without taking any 
notice of the Content in Feet. I 
By the Log? thus: 
by the yth.- Sedtion 247 _ 
of- the Appendix: a- double 73540 


foregoing, find the -I09) 
Logs of the Baſes, .6804 9. 4.79: 
withtheir anſwering a  2pe 
numbers. Then by © yo; 
the 5th. Sef#:; of the - 92200 
ſame find a mean pro-  HE* 
portional- between. 49715: 3.14: 
the two Baſes : by .68049. 


adding: their Logs , a " 

and halving the Sum, 24 ]-17764 2 
Add ans rs beth. #47 $8892 3.53 Sq.Re. 
Baſcs, and this mean. 1.07225. 11.61 

To the Log. of the 2.8; .45484. 

Aggregate, andthe .39631 Gen, Log; 


Log. of the depth,. — 
add this generalLog 292399 $393W.G! 
ep +3968: 
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.39631 for Wine. But this .31017 for Ale: 
the Sum is the Log. of the Content in Wine or 
Ale Gallons: - As here 83.93 Wine Gallons. 
' But uſing the general Log, for Ale, the Sum 
of the Logs is 1.83726, the Log. 65.75 Ale 
' Gallons: and thele to an exa&t Content. 


PROP. XX 
Gazing great THRS, 


Have ſeen in a Treatiſe of Mr. Herry 
Philips, Tables Calcufated to this: purpote : 
whence taking out numbers anf{wering the 
lengths, and breadths, or Diameters : and Mul- 
tiplying them by the Inches of the depth; 
the Content is produced in Barrels: Which 
way, if the dimenſions be not whole numbers, 
is not without trouble ; as you- may ſee by his 
croſs Multiplications. 

The way here ſhewn feems to me very 
genuine; and cannot be hard to him, that 
underſtands this Rule, and the Arithmetick 
taught in this Book here is alſo the eaſy and 
exact way by the Logs. wherein onely Addi- 
tion, and Subtrattion , and ſometimes halying 
or dividitg by twe, is uſed. 


Mea 


BY. ©” eas wan om 
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Meaſure Lengths, Breadrhs, Diameters, and 
depths in Feet, by the Line of Foot meaſure 
on the Rule. Rs | 
I. In a juſt Square Tun , Multiply the ſide | 
by it ſelf ; in a long Square Tun, Multiply the | 
length by the breadth; this Produ& is the | 
ſuperficial Content of the Bottom or Floor | 
(call it the Baſe) in Feet : which Multiply by 
the depth of the Tun, or of the Eiquor therein. 
This ProduR is the Content mm Feet Solid ; 
which divide by 5.875 (which-would'be cut as 
the Gage-points;) the Quotient is the Content 
1n Barrels; and if you continye your Diviſion 
to two places of Decimals ; the ſame ſhall be 
hundred parts; which bring mto Gallons thus: 
On the double Scale ſet 10 to 36 5 againſt 
your Decimal are the Gallons anſwering. 
Oae Example ſhall ſerve both theſe Caſes : 
a long Square Tun, whoſe length Jet be 6.2: F, 
the breadth 5.8'F. the depth 5 F. 
1. The firſt Produ&t is 39.96; the ſecond 


179.8; the Quotient 30.6 Barrels. 


2, On the Rule at 2 ſlips only; on the double 
Scale ſet 1 to 5.8; againſt 6.2 is near 36 F. 
for the fecond., when two. numbers are to be 
Mutiplyed; and their Product to be divided 
by a third ; ſet the ſaid Diviſor, or thr num- 
ber to-cither of the numbers'to be Multiplied ; 


againſt: 


— —— 
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| againſt the other is the Quotient : Wherefore 
ſet 5.875 to 55 againſt 36 is 30.6 Barrels. 

| 3. By the Log* thus: .A699897  F. 

{ To the Log. of the depth .76343 5.8 

| add in a 5q. Tun the Log. 79239 6.2 

| of the fide twice; ina 9.23099 Gen.Log, 

| long Sq. Tun, the Log? 

| of the length andbreadth, 

| and this general Log. 9.23099 ; Cancelling the 

' the firſt Figure of the Sum to the Leſt-hand ; 

; theremainer is the Content ia Barrels, 

' I. InaCylindrical Tun, which is a round 

| Tun, whole Diameters at top and bottom 
are equal: 

1. By Prop. 14. find the Baſe in Feet ; which 
Multiply by the depth;. the Product is the 
Content in Feet; to be divided by 5.875 , as 
before. 

2. But by the Rule; having the Baſe, on 
the double Scale ſet 5,875 to the depth; 
againſt the Baſe in the Content in Barrels. 

Ex. The Diameter is 8.45 F. the depth of 
the Liquor 3.8 F. ſet.1 on the Sq. line to 7.3854 ; 
againſt 8.4.5 is 56.1 near : Then, on the double 
Scale ſet 5.875 to 3.8; againſt 56.1 1s 36.27 
Barrels, 


by 1.48578 30.6 Bar. 


3. By 
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3. By. the Loga- 1,74881 Log. Baſe, 
rithms; find the Loga- * 57987 3.8 


| rithm of the Baſe by 9.23099 Gen. Log. 


Sect. yp. above, whole 
anſwering number you 
need not, in this Caſe | 
look for; to this Log. and the Log. of the 
depth, add the Gen. Log. next before ; Can- 
celling as before ; the remainer is the Log. of 
the Content in Barrels. : 

ITI. In a conical Tun, z. a round Tun, 


X 1.55958 36.27 Bar, 


| whoſe Diameters at top and bottom are un- 


equal, or if there be any ſuch Square ones ; 
the Content in Feet is found wholly , as the 
Content of the ſtand. 

I. By Prop. 19. from Prop. 12, viz. by 
finding, firſt the Baſes, and then a Mean pro- 
portional, between them, tobe added all three 
together; and Multiplyed into a third part of 
the depth; and then dividing by 5.875 as 
before. | 

2. But by the Rule : Having the Sum of 
both Baſes and the Mean ; on the double Scale 
ſet 17.625 ( which may be cut as the other 
points) to the depth; againſt the Sum is the 
Content in Barrels. | | 


Ex. 
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Ex. Let the greater Diameter in ſuch a 

Tun be 10 F. theleſs 8.8 F. the depth 4 F. the 

greater Baſe will be 78.54 F. the lets 60.82 F. 

the mean proportional 69.12; the Aggregate 

of the two Baſes and Mean 208.45. On the 

a Scale ſet 17.625 to04; againſt 208.48 is 47.31 
Barrels , - _— 

3. BytheLogarithms; 2.31906 208.48 

to the Log.of the Aggre- .A60205 #< 

_— , and — of 8.75387 Gen. Log. 

the depth,addthis gene- 

ral Log. $5385. Can. THOTILD 47-31 Br, 

celling as before, the re- 

mainer is the Log of 47.31 Barrels. 

As for the Fractions in theſe Examples , ſet 
10.0 te 36; againſt .6 in the firſt Example is 
21 + Gal againſt .27 in the ſecond is 9 + Gal. 
againſt .31 in the laſt is 11 Gal. 

. I. If you would have the Content of theſe 
Tuns in Ale-Gallons; for the Square and Cylin- 
drical Tuns : Having the Solid Content in Feet; 
inſtead of dividing by 5.875; Multiply by 
6.13, the Product is the Content in Gallons. 

\ 2. On the Rule, having by the firſt ſlip 
obtained the Area or Floor in Feet. Set this 
Decimal :1632 ( which may be cut) to the 
depth; againſt the ſuperficial Content or Baſe 
is the Content ip Gallons. 


, s 6 P 
Joubla- cScokrr EE 


being not the leaſt trouble : So that here isno | 
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$2. By the Logarithms, inſtead of the Gene4 
ral Logarithm 9.230993 uſe this General Lo-i 
garithm .78729. The Aggregate of all the 
Logarithms is the Logarithm of the Content in| 
Gallons: But for the third Example, the Con- | 
tent of them in Gallons is found altogether as : 
the Content of the Stand , Prop. 19. from |} 
Prop. 12. 
Theſe ways are, as I ſuppoſe, as ſhort and | 
exaQ as any; the ReduQion from Feet toGallons | 
or Barrels, on the Rule and. by the Logarithms, | 


need of Gallon-meaſure or Barrel meaſure, 
(being the Cube-Roots of the Inches in a Gallon, 
and the Feet in a Barrel; ) nor any Tabless 
except thoſe of the Logarithms. Yet if the 
Gaging theſe Tapering Tuns ſeem too trouble- | 
ſom to any, he may take the middle Diameter, - | 
or (that being too little) two or three Diame- |} 
ters at ſeveral diſtances; and working as in the 
Example of the Cylindrical Tun, and adding 
the. Contents; he will come near the truth = 
and this is Mr. Ph:lipss advice: The like of the 
Square Tapering Tuns, 


F Pr ov. 
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PRE SAL 
"The meaſure of a Shell or Flitch of Timber. 


| He-Content of the SeQtion of a Cylinder , 
| ſawn through from end 'to end ;, is found 
by Multiplying the length by the Bate, which 
' Bate is the Segment of a Circle; ' the meaſure 
| whereof is found, as after is ſhewn Prop. 1. 
| Part 2. Sect. 6 

The dimenſions hereof in theſe pieces are 
| beſt taken in the middle, viz. the round part, 
| the flator ſawn part, and the Perpendicular or 
thickneſs; as allo the length, all in Foot 
meaſure. 

But for as much as the Content of the Seg- 
ment. cannot. be found without knowing the 
Content of the:Seftor, whereof it is a part (as 
you will after ſee;) neither the Content of 
the Setor, without the Semidiameter, you 
{hall find'the Semidiameter thus: As the Per- 
vendicular to the half flat; fo the fame half flat 
to a fourth number, which added to the Per- 


- pendicular maketh the Diameter : Hence the 
Semidiameter , then purſuing the Rule follow- 
ing inthe ſaid 6th. Set. of Prop.1. Part 2, You 
will find the Content of the Segment A = 
| | | TY 
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Multiptied into the length; which ſhall givg 
you a true Content, to be reduced to the 
common Content, by the Rule at tne latter 
end of Prop. 2. aforegoing. 
. But. this being too troubleſom ,; or rather; 
becauſe few pieces are ſplit or ſawn through ,| 
without being hewn little or much ; you may 
ule one of theſe two ways, at-your diſcretion. | 
xt. If a piece be conſiderably hewn, to that} 
the Wanes are {mall ; meaſure it as unequal $. | 
Timber , by taking the mean between the | 
breadth and the_depth, as in Prop.. 5. onely | 
abating ſomething .in the one or other,..as you | 
ſee cauſe, and ſo bring it to a Square. | 
2. If it be but a little, or not at all hewn, 
to the whole round part add the thickneſs, and | 
a third part thereof, all meaſured-in Inches. | 
A fourth part whereof account your Girt, and || 
meaſure as round Timber. | 
To this purpoſe,” on the double: Scale -fers | 
3 to 4; againſt the thickneſs, it ſelf, nds 
third part added to. it. f 
Ex. The length is 30 F. the round part. 
50.6 In. the Perpendicular 14.4 In, ſet 3.to 43+ | 
againſt 14.4 is. 19.2 , , which added to 50.6; 
is 69:3, one fourth whereof is 17% almoſt: 
For ſet 4 to 69.8; againft 1 is 17.4. _ 
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Or prick down the ſaid 19.2 on the lat pt 
inthe middle, and girt with your line&# whole 
round part, and ſo.far. Double the ſtring twice, 
and meafure it in Inches; and this is nearer to 
the common way. Then on the Square-line , 
{ct 12 to 30; againſt 17,4. is 63 = ÞF. | 

Note, that this holds not fo well in thin 
SeRions , cut far from the middle of the Tree :; 
In others it falls a little ſhort of the common 
meafure; as it is fit it ſhould, there being far 
more loſs 1n theſe than in round Timber. And 
as they fall ſhort of the middle pieces in yalue ; 
fo a lefs exat meaſure may ſerve. 


PROP. XXIL.. 


| Toenlarge or diminiſh a Ship (or other Solid) 
* keeping the mould, oh 


| T His Prop.1 find inMr.Vorwood,but wrought 
& with great trouble : Since the invention 


of the Logarithms by the.Noble Lord Nepair ,, 


(whoſe name will never be forgotten) it is per- 


| formed with great eaſe either on the line of 
| Numbers, or with more exaaneſs by the Logs; 


| or (it- may be ): on lines put on-from them; at 
| the: rate, as the Square-line is on this Rule : 
| For want of which, take this way by Compaſſes 


pA -; A QN. 


. wy -_ # Ms... 
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on the line- of Numbers; divide the {pace be* 
| tween thE burthen given, and the burden xrc-, 
quired, into three equal parts, with this extent: | 
Set one Foot of the Compaſſes on each dimen -. | 
ſion , which makes the mould of the giyen. | 
Ship. PE OI vi 
| if the. burden required be greater than the. 

Siven; turn the other Foot to a greater numver 
forward; If leſs turn it backward to a lets 
number, which ſhall be the dimenſions re- 
quired. | | | 

Ex. The burden given 100 Tun. Require 


230. F. Fer 
Length of the Keel . . 44 62. 
Length of the Midſhip-beam 20 28.2 
Depth of the hold . .. . 9g. 3 2.7 
.Raking forward of the ſtem 13 18.3 
Raking backward of theſtern 7 9. G&-\ 


| By the Logarithms thus: Subtra@ the 
Logarithm of the leſs burden from the .Loga. 
rithm of the greater. _ The difference divide by 
3: The Quotient, or third part add to, or 
Subtra&t from the_Logarithms of the ſeveral! 
dimenſions of the giyen Ship; the Sums or Re. 
mainers ſhall be the Logarithms of the dimen. 
fions required, with reſpe& as aborc. 2 


63 This 
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This holding in the dimenſions of Maſts , 


Yards, Cables, Anchors, cc. It muſt needs be 
of great uſe, being ſo eaſily come at : However 


Ut will free the Ship-wright from &roſs errour , 
and by it he may provide, and order his 


- materials-to the beſt advantage, according to 


the dimenſions of the burthen required. 


—_— 4 4 — " WT «< -_ i as i" CO IS SE OI 


— 


FART IL 


The uſe of the double Scale of Numbers in 


ſome ſuperficial meaſures,and Accounts, 


Bſerve theſe Rules, in the Rule of three 
dire: If the ſecond number be 
greater than the rſt; the fourth ſhall 

de greater than the third, and on the contrary. 

- But in the inverſe Rule : If the ſecond be 

| greater than the firſt; the fourth is feſb than the 

third, and on the contrary, 


2, lf ſeecing the firſt to the ſecond ; the third: 


| falls beyend the line ; either remove the firſt 
. to the ſecond in the other length of the fecond 


\. - line: Or take either the firſt number or the 


third number in the other length of the ful line, 


2. It: 


v7 


ENDO 
adn — 
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3. It is beſt, where the Queſtion will bear 
it, to take the third, or fourth, -or both among 
the ſubdiviſions in the ſecondlength. 

4. Obſerve well what number goeth with 
the Queſtion : For in the dire& Rule, that of 
the other two, which agreeth with it in name ot 
reſpe, is the firſt, which you may let to either 
of the other, let the Queſtion be : 

5. If'z2 Bricks, pave one Square yard, how 
many Bricks will pave twelve yards ? Here: 
12 being the third number, 1-is the firſt (both-. 
deing yards) which ſet to 12 or. .32 againſt 
the other. is 354 Bricks. 8 | 

. 6. It is not hard to know the degree of the 
fourth number : For the diviſions increaſing or 


decreaſing in a Ten-fold proportion; the nature 


of the Queſtion -propounded-',. or the thing 
meaſured, will inform you. As in the Example 
above, the fourth number is cither gB4, or 38.4. 
or 3.94., but.it cannot be the two latter, as'is- 


PROP. 
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PRO.?.L 
Multiplication. 

Se. 1. The Square 

F meaſured by Multiplying the ſide by it 


' againſt 14 0n the firſt line is 196 F. this is alſo 
found on the. Square-line. 


Sect, 2. The Long- Square. 


9.1, Ultiply. one ſide by. the other: A 
| 'M Wall is 30ZF. long,. and 16. F. 


high. Set 1to 16; againſt 30% is 483 F. 
Q. 2.” Alength is 42.F. the breadth oz F.or 
75. F. Set 1 tothe Decimal T5; F againſt 42.is 


LES, 

. 3. How many Men are ina body, where 
they ſand 18 in Frontand 8 deep? SetitoS; 
againſt 18 is 144+ 


Sect. 3. The Triangle. 


' = will. | In. 


ſelf : Let 4 ſide be 14 F. ſet 1 to 14; 


M Ultiply the Baſe and Perpendicular, the- 
one whole þy hali Fe other ,. which 
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Inan end of an Houſe : The overway is 18F, 
and from the pike to the overway .( being the 
Perpendicular) 16. Set 1 to 85-againft:x 8s 
144F. Or ſet 2 te either Perpendicular or Baſe; 
againſt the other-is the Content, | 


Seft.. 4+ The Trapezinm . 


| F'S an irregular four-ſided Figure : An irregu- 

[ lar Plot (as of Land) before the Content 
can be found , is divided into theſe Trapezia., 
and Triangles, ; 1 | 
1. To find the Content, draw.a line from one 
corner- to his oppoſite one, through the 'Tra- 
pezium : So as if it may be the two PerpetdEz 
culars falling from the other. two. Angles. on. 
this Diagonal line (as they call it) may fall 
within the Trapezium: Yet-if one falls without, 
the: Rule holds. So have you two Triangles 
having one common Baſe. ,  _ © 
Multiply this Baſe by half the Sum of the 
Perpendicular; the Produtt is the Content of 
the Trapezium. Or ſet 2 to the Baſe; againſt 
the Sum of the Perpendiculars isthe Content. 
2. There is a Trapezium guch uſed by the 
beſt Surveyurs of Land; 'who when they 
* [meaſure againſt a Crooked-hedge, carry their 
' [Chain ſtrait from mark to mark; and — 
bo 


| 
j 
{ 
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| Perpendiculars from the Chain to the Nooks of 


| the Hedge, deſcribe Trapezia's, having each 
| two'Parallel ſides, and two Right-Angles. 


- The Content they find thus: Multiply half 


the Sum of the Parallel ſides. (being the Per- 
| pendicular ) by the neareſt diſtance between 
| them, being the intercepted part of the Chain 


the Produdt is the Content. | | 

..'So:ts meaſured any Trapezium , which hath 
two Parallel ſides, though the Angles be not 
right: But then one ſide muſt be continued, if 


need be. For this line of neareſt diſtance muſt 


be Perpendicular to the Parallet ſides. 

.: Thus may the Rhambus and Rhomboides, and 
infinite others,neither Equilateral nor Equangu- 
lar, be meaſured. 


o Sect. Fo Cup Regular Fioure 
CT Hat is, whole ſides being equal, the 
-'L | Angles are alſo equal,) is meatured by 
Multiplying half the Perimeter or Circuit by 


the Perpendicular, let fall from the Center to 


one of the ſides... 
.i\ What is the: Content of-a 6 ſided Table ? 
Each fide 2 F. the Perpendicular. 1.73: F. Set 


1 to 1.73.3 againſt &"1s 1947. 
Gre (0. 4 o: SefF. 6. 


pay FO oa few #7. twat 
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Sect. 6. The Circle, and his parts, 


He ſuperficial Content hereof is beſt found 

by Prop. 14. Part 1. It is alſo found by 
Multiplying half the Circumference by the 
Semidiameter. For the Semicircle : Multiply 
half the Arch-line by the Semidiameter. | The 
Seor, or any part contained between two 
Semidiameters and the Arch line, is alſo ſo 
meaſured. 

If a line be drawn through a Circle, not. 
through the Center it divides the Circle into 
two Segments. 

The meaſure of the leſs is thus : Meaſure the 
Sefor, whereof the Segment is a part. Then 
ſubtra& the Content of the Triangular part ; 
the remainer is the Content of the Segment. 
But in the greater, the Content of the included 
Triangle muſt be added. . 

Having the Diameter to find the Circum- 
ference, Having the Circumference to find 
the Diameter. | 

Set 7 to 22, againſt the Diameter is the - 
Circumference: And ſet 22to 7; againſt the 
Circumference 1s the Diameter. 


Sect. 7. 


© 4 
- . on 
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| Sect, 7. To reduce the aforeſaid Fignres 
| to Squares, 


Ome of them, as the long $q. Triangle, 6. 
are reduced, as is ſhewn in the meaſure of 
Timber of ſuch: Bafes; the other, as alſo any 


irregular Figure, thus: Firſt find the ſuperficial 
Content; then ſetting the Square-line to his 
Squares, by Prop. 13. Part 1. againſt the ſuper- 
ficial Content on the line of numbers is the 
ſide of the Square. 


FF» 0-2. IL 
Diviſion. 


— 32 Bricks pave 1 Sq. yard ; how many 
yards will 500 Bricks pave ?. Set 32 to 
FOO; againſt I is 15.6 yards. _ 

©. 2, If 25 Trees coſt 217. what doth 1 
Tree coſt ? Set 25 to 21 ; againſt 1 is 6.84 /. 
wherefore the$ is 165. and the 4, 94.5 as you 
will after ſee. | 

\Q. 3. The Content of a long Square being 
divided by one fide; the Quotient giveth the 
other. Thereare 144 Men placed 24 in Front; 
how many deep do they ſtand ? Set 24 to 144-3 
againſt x is 6, « ++ 


> } © Ku < 


A Treatiſe of Meaſures. G1 

©. 4. There are 280 Men to be ſet 18 in 

Front; how many will be in file? Set 13 ta 

280; againft x is between 15 and 16: Set 2 

to 18; againſt either of thele is his reſpe&ive 

number required, (for 15, 270; for 16, 288,) 
ro make up the ReAangle. | 


PRO». III... 
The Rule of Three aired. 


| Vt length is taken in Feet, the 


- 


tent required in Feet; 12 is the firft Number, 
It is marked, as 72. 0n the Square-line, chiefly 
for the meaſure of | 


breadth in Inches, and yet the Con- 


Sed. 1. Plank or Board, and Glaſs, 
A Plank is 264 F. long, and 18 In; 
broad: Set{12 to either length os | 
w—_—_— here to 18 being neareſty againſt 36 £ 
is 543 F 6 
Q. 2. ABoard is 14F. long, 26 In. broad ; 
Set 12 £0.14 againſt 26 is 30 F, and almoft 


an half, 


Q. | 


wo 3 
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©. 3. A Pane of Glaſs is 2.25 F; long, and 
7.6 6 In broad: Set 12 t0.7.63 againk 2.25 1s 


o 


1.42:F, which ,42 is almoſt an half. 


See: 2. where the. length il breadth are. 
taken in Inches., and. yet. the. Content 
required 1 in Feet, 144, repreſented by 
14.4, # the firſt wumber. | 


Pane of Glaſsis 31 £Inches long; $ * bo. 
broad: Set 144 to 82 : againſt 31 4 
1.86 F.- ſuppoſe there be'7 ſuch Panes: Sis 


to 1. Foe? againſt 7 is 13F. £44 
: JE" "By? the Yard.” 


air sifl 0 "rt" {4 


N the following Queſtions , both length and 
P breadth aregwenin-Foot meaſure. Where- 
fore, if. the Content be required in Yarcs 
9 is the firſt mamber-,- there being 9 Sq. Feet 
na SOS Yaxd: ©8& _ NIE "3 2. 


Painting, Paveing, Wainſeo &c. EE EY 


-A lengeh is 24F. the breadth: 164; Ser g | 
to 10.55 againft 24 is 28 yards, | as 


Set. 4. 
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Set. 4. By the Square of Io Foot, as in 
Tiling, Flooring, &C.” 


Ere 100 15 the firſt number :: A Roof is 

41F.:long, and 22 F. broad :- Set 100 

( or 10, accounting it 100) to 225 againit's 1 
IS 9 Squares. 


Se. 5. By the Square Rod, at 16 5 Foot 
fo the Rod , a5 1B Brick-walls, 


Ere 272.25 (being the Square of 15.5} 
is the firſt number. A Wall-is 119 + KS 
long, and £ high: Sect 2724 to 1103 againft - 
© 3 15 3.83 Rod: | 
He that hath much uſe of this may have the 
point cut: Or he may cut it exadly thus: Ser 
' ro on' the ſecond to'r6 # @n the firſt 3. againft 
167 onthe ſecond cut this point in two places 
as the Gage-points, and fill as is above dire&ed. 
The like may be put-on at 324 for the Rod 
of 18 F. Sq. after the ſame manner. 


Sect. 6...By the Acre. 


N Land-meaſure 160 $q. Perches, at 16 =F. 
\ to the Perch, make an Acre. Therefore 
160, repreſented by 16, is the firſt number : 


But for the parts of an Acre, 40. Perches make: 
G 2 a 


Smear - ——  — 2 
—— 
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a Rood or quarter : 80 Perches, 2 Rood or an 
half: 120 Perches, 3 Roods or 3 quarters. The 
fengths and breadths here are meaſured in 
Perches. | 

©. 1. Thelengthis 35 Perches, thebreadth 
19 Perches : Set 160 to 19, againſt3 is 4.15 
Acres; which 15 are 24 Perches, as you will 
lee after. 

©. 2..A Triangular piece of Land hath the 
Baſe 24 Perches. The Perpendicular 16 Per. 
Set 160 to 1673; againſt 12 (half the Baſe) is 
3.24 Acres near. Or fet 320 to 245 againſt 
16> is 1,24 as DELOFE: 

P'R OP. IV. 


The inverſe Rule, 


Ere the number that pgoeth with the 
queſtron is the firſt number , which may 
be ſet to either of the other. 

\ Some fay that 252 4 F. make a Rod of Brick- 
Wall, onely at 1+ Brick thickneſs, If it be 
thicker, fewer Feet anſwer a Rod at an inverſe 
proportion : If thiner, then more. 

If it be ſo: And you would know how many 
Foot anfwer a Rod, (for Example) at two 
4Bricks thickneſs: Say if 1; gives 27255 What 
- will 2 give? Set2to 155 againſt apts is 
| | avout 


P, 


— —— _ \ 
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about 204, viz. 204.18 F. and fo at any othe 
thickneſs : which may be marked for firit num 
bers, by changing the Rules , as betore. "Tha 
is ſetting 2, on the ſecond to 1 + on the firſt 


| _—_ 272 4 on the ſecond mark on the 
firſt , 


PX © Pa: Ve 


Fractions, 


He Fractions here are Decimals: A gene- 

ral Rule for them is; ſet 10 or 100 to. 

the number of parts, which make up the. 
Integer,or Whole in the Queition; againſteyery 


Decimal 1 is his own ſhare in the ſaid ; parts. 


Of two Shillings. 


Q9. 1. Let .64 be a Decimal of a Pound : It. 
is eniene that the 6 being in the place of tenth 
parts is 125. as for the 4 » being ſo many tenths | 

of two ſhillings, bring it-into pence thus: Ser | 
yo to 24 (the pence in two ſhillings 2 "_ 


Of a Yard. 04 ,£2wots 
. At 45. the Yard, Whatare $ tenths ? | 


41s 94.5. 


SL toa8s againſt $ is 38 d.* a2 VIRe 35. 2.4.5. 


G 3 of | 


EN 


[ 
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Of A Square; 


Q. 3. At 39. 6d. the Square, What are 
;5 cents? Set 1oo to 42; againſt 35 is 
14 4.5. 

Of a Rod. 


| ©. 4. At 14s. the Rod, What come 58 
cents to? Set 100 to 14; againſt 5Sis 85. and 
little above 1 tenth of a ſhilling: Set again 10 
to 12; againſt 15 is 14d. near: Inall $5. 1<. 


Of an Acre. 
O. 5. How many Perches are 15. cents of 
an Acre? Set 10,0 to 16.0; againſt 15 in the 


| firſt Example is 24 Perches-; againſt 24 in the 
| ſecond is 385 Perches almoſt. 


Frattions not Decimals. 


Q. 6. If you would know what a Frattion 


| of any whole number is, in. any parts of the 


{aid Whole. Set the Denominator, being the 
lower, to his Numerator ; againſt the number 
_ of parts in the whole is the number of parts 
' required, How many Farthings is £ of a ſhilling ? 
 Set7to5; againſt 48 is 34, or 84.3. « 

. 
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Or ſet the Denominator to the number of 
parts in the Whole; againſt every Numerator is 
his reſpective number. 


—  — — —— 


Fraitions into Decimals. 


2. 7. Set the D:nominator to his Nume- | 
rator ; againſt 10.0 is the Decimal required. | 
What Decimal of a Foot is7Z ? Set 12 to 7,- 
or againſt 10.0 is .58 near enough or .5383, _ 

The foregoing Queſtions well underſtood , 
it will not be difficulc to apply the double Scales. 
to any other Subject. 

For a concluſion of this part I ſhall-add : 
That, feeing if the lines were double in length 
to what they are, the anſwers to moſt Queſtions 
would be much clearer (every diviſion being as 
wide again, and ſo more ſubdiviſions ; J" If they 
could be made to 2 Foot length, yet for the 
Pocket; the ſatisfaction for the certainty above 
theſe, would compenſate the Charge. - I have 
thought, that it might be done by two two-foot 
joynt Rules, to be made to flide back to back 
upon a Spline or Feather, as thele do. I think 
there is.no neceſſity of loops: So the lines of 
proportion might begin at the ſame end of the 
Rule. But I leave it to the contrivance of any 
ingenious perſon , that ſhall think it worth his 
conſideration, PART II. 
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P-ART 11. 


I, CA Diagonal Scale, of 100 parts in 4 
quarter of an twch, eaſie to make 
and aſe. 


Inding ſuch a Scale in Mr. Wings Treatiſe 
1 of Surveying-Land, contrived by F.W. 
being about 3 Inches in breadth ,. and 
troubleſome to make, by reaſon of the many 
"*pricks in it (no fewer than 15760 in 20 Chains 
and*the Diagonal) I here deſcribe one much 
narrower, and long as you pleaſe, without 
one prick, and but 4 ſhort lines more than his 
of the ſame length : Yet of as caſte and certain 
uſe, as that or any other. 

Let the breadth of the Rule be 1.85 In. or 
one Inch, 8 tenths and an half: The length as 
you pleaſe, divided into tranſverſe parallels, 
at the equal diſtance of a quarter of an Inch; 
which I call the Chain-lines. 

Setting off 2 tenths of an Inch, on the Left- 
hand, for the Figures for numbering the Chains; 
Draw the firft Lon= or Link-parallel repre- 
{enting 0. 


Draw 
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Draw 20 long parallels more at 8 cents of an 
In. equal diſtance from the firſt,and one another, 
(which I call the Link-lines; ) with the proviſo 
following , viz. Let thoſe parallels, that re- | 
preſent 5,10,15, viz. the6th. 11th.and 16th. 
from the Figures, be only ſcratcht through 
Chain-lines: Except in the Dn 
moſt Integer , where they may be drawn clean 
through. * | 
On the top of the Scale, over the ſaid 5th. | 
and 15th. ſtamp or cut a 5, oyer the tenth a | 
a Cypher : As alſo a Cypher between the 
ſcrajches, the whole length of the Scale in 
the ſaid Link-line of 30. $o will the Scale be 
divided, as it were, into two Scales, by the 
ſaid row of Cyphers : Figure the Chain-lines, 
as in other Scales, from the Diagonal Integer 
downward. Divide the uppermoſt Integer at 
each end into 5 equal parts: Draw Diagonals 
from o, or the bottom on the Left-hand, to the 
firſt on the Right : From the firſt on the Left- 
hand to the ſecond on the Right; and ſo on as 
in other Diagonal Scales. | 
So, whereas you have in other Scales 10 one 
way , and 10 another; here you have 5 one 
way, and 20 another. And this is eaſily made, 
and of as ealie uſe , and depcnds on as certain 
reaſon as any. 
The 
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2, The 0ſe. 


His Scale is fitted for any Decimal Chain, 
'? whereof Gunters for ſurveying of Lands 
is _held the beſt. - If therefore the places of Tens 
in the Links be 0,2,4,0r 8{two of which Fi- 
gures 5 viz. 2 and of or 4 and 8 may be 
let againſt their reſpeRive Diagonals : Y "Then 


uſe the firſtor the Left:hand Scale But if the 


| placeof Tens in the Links be odd), viz: 1, 3, 


5,7,o0rg9 ; ule the ſecond or Right-hand Scale: f 


| For that Diagonal! which is 20-02 the Left- 
| hand Scale. is 3 in the Right; that which is 
40'in the Leftis 5o in the Right, &c.- 

. Ex. 1. Let 10.46 Chains, or ,10 Chains and 


46 Links be required to be taken off the Scale : 


Set one Foot of the Compaſſes on the Link-line 
. repreſenting 6, in'the tenth Chain-line,, and 
fir or Left-hand Scale, and extend the other to 
his due Diagonal of 40, in the faid Link- 
line'of 6. 


2. But to take off 10 Chains and 56 Links : 


Set ofie Foot on the Link-line of '6, in the ſaid 


tenth Chain-line, and the ſecond Scale ;: and 


extend the other to the ſame Dizgonal z which 
is-in this ſecond or Right-hand Scale 50 :- So 
have you Io Chains and 56 Links, 

3, S0, 
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3. So, having a Line on your Plot; to know ' 
how many Chains and. Links .it- is : Take it 
with your. Compaſſes ,, and. carry. it Parallel; 
one Foot in one of the Chain-Lines., and the 
other through the Diagonal Integer; .'till: it 
reſts on ſome Diagonal: And according as it 
falls in the firſt or ſecond Scale z fo.account the 
Tens of your Links: A little pragiice will make | 
it very eaſie and. certain,.* boſs 

This, Scale alſo; may be made. to. 12 "Perches 
in the Inch.(this.being to. 16) and put on.the 
other fide” of the Rule : Such an one have I 
uſed a great,while, it leg a very convenient, | 
and cergain Scale. FOE EENTETS 


4 


4; Fo reduce the erachion Link: = Cur 
Chain into Poles, | | 


N Acre is 160 Square Poles ; & 100,000 
'Square-Links of. this Chain, -- Therefore, 
625. Square-Links' make,-1” Pole:,:If then the. 
places, of- the Fration:be but 3-3 they cannot - 
make two Poles. 

If the places be 4, Multiply the firſt Figure; 
if 5, then Multiply the two firſt Figures, to the 
eft-hand,-by 6: The Produd let a place back 
oward the Right-hand ; then add together 


he firſt or two firſt place of the Decimal and 
Pro- 


_ alſo a Unit for every 6, that 4.8 
hall bein the Fjgures of the next. —__— 
* pace; the*Sum js che number of _- 5 
Poles in the Fraftion. -  _.....  FFFES 
Here you fee two. Examples : 

. One of 4 places, the other of 5: __..- 
Alſo how the Produdts are placed. P. | 35 
_ and added. In the fart thergis _ 
once 6, im the ſecond nts F n 


. * G3 tf } 

| once 6, ond twice F in the Figures 
| © of the next plices, which arc added together 

with the reft. EY on, Sane 20 - 
| The reaſon of this operation, Mr. Wingate 
(in whoſe Arithmetick I firſt met with it, / 
uſed by Mr. Arwe#) deeming it not very obvious, 
' leaves to the ſearchof the curious: "Take this 
| © hint from me towards if. + If 100 Coich are 
' 100 Thouſand Square-Links. being” an; Axre ) 
require 60 to be added to it, to make it 160 
Poles ( being aHo an Acre; ) What ſhall any 
other+ namber -of Thouſands <of Square-links 
require, to turn itinto Poles ?| Multiply and 


\ 
4 
be. . 


. Divide, &c. 


.F 


v3, We 


Qin << Owl aw T5. 


3 N. the double Scale fet-10 to 16; againft 
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4. CA ready and exait way by the Rule, | 


| the Fraction is the number of Poles in it : 
'Wherein the two laſt Figures may be negleRed, 
onely if they. exceed 5o, add a Uni to the 
other, Set go; and againſt 8.2, in the firſt: 
Example is 13 Pole; againſt 21.7 in the ſecond 
is. 35 Pole near, viz. 34.7P. If. the Fraftion 
be above 50,co0: .Take 5 out of the firſt Fi-. 
gure, for which ſet off 2 Roods; and-find the. 
Poles anſwering the Remainer, Let the FraQion 
be 87392. Taking 5 out of 8; the Remainer is 
37392, to which anſwer near 60 Poles, in all 
3 Rood, and 20 Pole near. For aconcluſion , 


I ſhall add theſe Propoſitions following. 


I, Timber meaſure by the Logarithms, 


, truth of the diviſions oa the Rule. To the 
ogarithm of the length: in Feet; and the Lo-. 
arithmy of the girt or ſide of the Square in. 
nches twice : Add this general Logarithm 
4.84164. Frem the Sum cutting off the. firſt 
Ligure to the Left-hand ; = Remainer is the 
Lo- 


T very large Timber, or for the trial of the 


4 A Treatiſe of Meaſures, 
.oSarithm of the Con- "F” 

ent; the common way - ** —_ T5 

n round Timber , but Tt — 5O 

the true Content- in 709997 G 

Square. | 7: $4164 en, ogy 

Ex. Alengthis 55 x2. 97994 958. Food 

Foot : the girt or 5q. 
50 In. Cancelling the firſt Figure , the Re- 
mainer is the Logarithm of g55 F. near. which, 
at 40 Foot to the Load, is 23 Load, 35 Foot. 


2, Te find the Centent of a Tree growing, , 
without arsbarking it, 


B* a ſtiff Line or fome other means get the 
length, alſo the Girt as is utual. Alſo 
with a Gimlet get the thickneſs of the bark 
(in Inches and Tenths) on each ſide the Tree, 
where you girt it. Both which thickneſſes put 
into. one Sum. 


Then, a near proportion between the Girt - 
and Diameter, beingas 53 to 7: Set' 5; toy; 


againſt the Girt over the bark is his Diameter. 


Subtract the Sum of the thickneſfles out of 


the Diameter, the remainer is the Diameter 
ander the bark. 


Set7 to5#; againſt this Diameter onde! 


the bark is the Girt ſought. Yet the thicknets 
| EL of 


| 


ms = ow hy x_ +» 


© 


——— WR, 
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| of the bark is ſomething . uncertain , but-the 
# difference cannot be much, And I ſuppoſe there 
| 1s NO Nearer way without harm to the Tree. 


3. To find the Diameter of the head of” 8 .. © 


V effel 7 nears. 
, oPAke the thickneſs of the head at the. Tap-- 


| hole, (witha wire bent or any other way) 
in tenths of Inches. _ Then, as half the length .* 
| of the Veſſel tothe difference of Diameter of - 
the Bung and Head without ; ſo the thickneſs. 
of the Head to the-difference of Diameter-- 
without and within; which.muſt be .added to... 
| the Diameter without. 


4. Reduition—of Wine meaſure to Ale: 
meaſure , and the Contrary, 


T* is done by the two Letters, viz. Wand A, 

on the Square-line, take this Example : Set | 
A, to 63 Gallonsofa Wine Hogs-head; againft 
W is abqut51=* And ſo many Ale-Gallons a 
Wine Hogs-head ſhould hold , and ſo of any. 

| other. . But ſet IV to the number of Ale-Gal- 
lons ina Veſſel; and againſt A is the number 
of Wie Gailons. | 


F 3 1 © 


